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Anomalous Processes Model

Gauge bosons
L= —1FuF" + VPV

Axion Physics +(Du¢) Do — V(9)

Anomaly Chiral Magnetic Effect ~
J-g _ \U’Y}L’YS\U

V(¢) = m?|¢)° + Alg|*

Baryogenesis with:

Fermionic charge

u(l)
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Model Abelian Instabilities

L=—1F.F* + UDw
(D) Dug = V(9)

Integrate out W ——— Fes = uNes
with:  J5 = ¥yy°W
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Abelian Instabilities

Integrate out W ——— Fes = uNes

A. Florio, L
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Lattice Model Real-Time Simulations

MC generated thermal ensemble

L= —3FuwF" 4 (D) Dud — V(¢)

- %(aoa) 3(9a)?

. <« Measure
with a a scalar field &
_\}
D Mo
O t
Reproduce EoM

Solve classical EoM
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Technical Comments

o Lattice topological FF
e External mag. field as twisted BCs

e Homogeneous axion much easier
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MC generated thermal ensemble
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Chern-Simons Density

«u=0B8=0
A.Bcosts E = (Q?(t)) — cst
«u=0B#0

RD walk
A . BeestsE — (Q(t)) — IVt
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Chern-Simons Density

CS Evolution
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Results

CS Evolution
10-2F ‘ ‘ 4 T pred by MHD: t; ~ 25-107°

Measured I 225 ~ 1.5+ 0.2-1073

Agree on parametric

but

fee ~ 60!
Fin '
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Results Next: Chemical Potential

I pred. by MHD: 4, ~2.5-107°

Measured I 122 ~15+02.103
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but
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Chemical Potential

T \ ‘ ‘
30 ‘ |
— N =16
20 |- =— N =224 7
ep#0,8=0 (1)
Lat. art.: Hmin = /?m/ng X % 10 - |
- U
ok ‘ ‘ ‘ ‘
0% 100" 100 10° 10°

A. Florio, Lattice2018, 23/07/18 13-14



Next: Chemical Potential

o #0,B=0

1

Lat. art. pimin = Rmin sy o

A. Florio, Lattice2018, 23/07/18

Chemical Potential

I I I I
30+ _w -
— N =16
20 |- =—— N =224 —
s N = 420
(1)
10 + -
| | | | p— |
107 107! 100 10° 10°

13-14



Next: Chemical Potential

Chemical Potential

I I I I
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Chemical Potential
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Thank you!
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